IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of Yuki ISEKI, et al. 
Serial No. : 10/809,928 Group Art Unit : 1713 

Filed : March 26, 2004 Examiner : Rip A. Lee 

For : ETHYLENE COPOLYMER 

****** 

DECLARATION UNDER 37 C.F.R. §1.132 

Honorable Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

Sir: 

I, Yuji SHIGEMATSU, a Japanese citizen residing at 4 — 
10—18—1606, Toyosu, Koto-ku, Tokyo, Japan, 
declare : 

That I graduated from Department of Material Chemistry, 
Faculty of Engineering of Yokohama National University, in 
March 1987, and graduated master course of Graduate School of 
Material Science, Yokohama National University in March 1989, 
entered Sumitomo Chemical Company, Limited in April 1989, and 
in the First Laboratory o>f Chiba Laboratories of said company. 
That I had been engaged in study regarding properties and 
structures of ethylene polymers, production process of novel 
ethylene polymers, techniques of processing and evaluation of 
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ethylene polymers and applications of ethylene polymers in the 
First laboratory from then to January 1995; 

That I had been engaged in development of processing 
techniques of extruded resins in Resin Development Laboratory 
of said company between January and September of 1995; 

That I had been engaged in domestic marketing of polystyrene 
in department of Polystyrene ( Osaka ) , Synthetic 
Rubber-Polystyrene Division of said company from October, 1995 
to September, 1997; 

That I had been engaged in domestic marketing of polystyrene 
in Osaka Branch of Japan Polystyrene Inc. from October, 1997 
to July, 2003; 

That I had been engaged in domestic marketing of 
polyethylene in department of Industrial Material of Sumitomo 
Mitsui Polyolef in Company, Limited between August and September 
of 2003; 

That I have been engaged in domestic marketing of 
polyethylene in department of Industrial Material, 
Polyethylene Division of Sumitomo Chemical Company, Limited 
since October, 2003; 

That I am one of the inventors of EP 0 640 627 Al cited in 
the office action mailed on July 7, 2005 of the above- identified 
application; r 

That I conducted analysis of ethylene polymer samples 
including a sample of VIB196 and prepared a monthly research 
report (1) of December of 19 92 (reporting Date: December 28, 
1992) attached hereto, proviso that descriptions which have no 
relation to VIB196, were omitted or black- lacquered; 

That I received from Yuji KANDA (who is also one of the 
inventors of EP 0 640 627 Al , but not enrolled at Sumitomo 
Chemical Company, Limited now) a report in which the relaxation 
time (equal to T99) of VIB196 was 3.63 second as described in 
KANDA 's monthly research report (2) of January in 1993 ( reporting 
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Date: January 28, 1993), attached hereto; 

That I believe that VIB sample is as follows: 

(1) VIB196 was produced under conditions described in Table 
4 of the report (1), therein, TN-4 and DEAC as Y catalyst and 
BEM as X catalyst are respectively [ (C 8 H 17 )2N] 4 Ti] and Diethyl 
aluminum chloride, and butyl ethyl magnesium used in Example 
1 of EP 640 627A1 cited, and 

(2) Properties of VIB196 are as described in Table below: 



Properties 


Unit 


VIB196 


MFR 


g/10 min. 


2.85 


Relaxation time( X ) 


Second 


3.63 


Melt tension (MT) 


cN 


3.3 


Activation energy of 
flow (Ea) 


kJ/mol 


44.5 


Density 


g/cm 3 


0.9275 
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That I declare further that all statements made herein 



of my own knowledge are true and that all statements made on 
information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code, and that such willful false statements may 
jeopardize the validity of the above identified application or 
patent issued thereon. 

Signed this l&tk day of December, 2005. 




Yuji SHIGEMATU 
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, able viscoelastic properties of PE obtained by novel catalyst 



M.n& . MFR T99(sec) J? 0<P) FAE(KJ/molK) m 
Sample— : . 

PTN- 4 4 0.41 2.81 6.02E5 26.4 0.478 

PTN- 7 1 0.34 3.35 9.50E5 26.5 0.474 

V I B— 1 9 6 2.85 3.63 2.75E5 44.5 0.557 



m : Power law index ( 10~100rad/sec) 
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(Fig. 3-5) MFR and 99% Relaxation Time 




(Fig. 3-6) MFR and Zero Shear Viscosity 



(Fig. 3-7) MFR and Activation Energy of Flow 
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[ENGLISH TRANSLATION] 

PAGES 21-23 

RESEARCH MONTHLY REPORT OF JANUARY Jan. 28 , H5(1993) 

KANDA 

Research relating to structure and physical properties of 
polyethyelene 

Behavior of dynamic viscoelasticity of PE polymerized by 
TN catalyst 
1 . Introduction 

Dependencies on frequency of dynamic viscoelasticity of PE 
obtained by a slurry method using TN catalyst, PE obtained HIP 
method and PE polymerized by a Ti-based metallocene catalyst, 
were measured, and difference in viscoelasticity between these 
PEs f and PEs ' which have been obtained by various processes, 
was compared . 
2 • Experiment 



Sample process Me/lOOOC MFR MFRR 

PTN-44 TN- 4 /DEAC/BEM( slurry) 18.2 0.41 31.4 

PTN-71 Metallocene/DEAC/BEM 20.8 0.34 35.4 

VIB-196 TN-4/DEAC/BEM(HIP) 14.9 2.85 45. 1 

Metallocene : Cp2Ti ( Noct 2 ) 2 

( Measurement ) 

1) Dependency on frequency of viscoelasticity 
RMS-800 parallel plate strain: 20% 
Temperature : 130X^-^250^ ( temp-f req. sweep) 
Frequency 100-^0.1 rad/sec 

2) Stress relaxation test 
Parallel plate, strain: 20% 
Temperature: 130*0 

3 . Result and consideration 

(Table3-1) Summary of Viscoelasticity behavior of PTN-44, 

71 and VIB-196 



(Fig. 3-1) .Frequency dependence curve of 77* at 130*0 of 

PTN-44, 71 and VIB-196 

(Figs.3-2~4) Frequency dependence curve of G ' andG" at 130*0 

and 190*0 of PTN-44, 71 and VIB-196 
(Figs3-5~8) Comparison in viscoelasticity behavior of the 
samples measured this month with polymers obtained by other 
process having the same MFR as in said samples. 

Frequency dependence curves of V * at 130 *0 of samples 
measured this month were compared by showing them in Fig. 3-1 . 
(Omitted) 

Change of slope of the curve between higher frequency side 
and lower frequency side of VIB-196, is small compared to 
those of PTN series . Newtonian property of the lower frequency 
side become large compared to PTN series . Further, it is found 
that the molecular weight of it is larger than those of PTN 
series from Figs 3-2~4. 

A zero shear viscosity and activation energy of flow were 
determined from these data and values thereof were summarized 
in Table 3-1. 

In Fig. 3-5, a 99% stress relaxation time of VIB 196 sample 
was compared to that of a sample in the same MFR, studied 
in August, 1992. From this figure , it is considered that PTN-44 
and -71 are located generally at the level of LLDPE by a HIP 
method, and that VIB-196 is located at the level of polymer 
obtained using TN-type catalyst previously studied. 

Fig. 3-6 is a drawing comparing the zero shear viscosity 
of samples in the same MFR. From this figure, it is considered 
that PTN-44 and -71 are located generally at the level of 
LLDPE by a HIP method, and that VIB-196 is located at the 
level of polymer obtained using TN-type catalyst previously 
studied. 

In Fig. 3-8, the activation energy of flow( FAE ) of the samples 
in the same MFR is compared. FAEs ' of the PTN series show 



about the same values as that of LLDPE, as 20 to 30 kJ/mol 
K. VIB-196 shows about the same as that LDPE as 43 kJ/mol 
K. 

From the above results, it is estimated that PE obtained 
by a slurry method of TN catalyst and PE polymerized by the 
metallocene catalyst show a viscoelastic behavior similar 
with the HIP method LLDPE, further, PE obtained under the 
same conditions as those in the HIP method using TN-type 
catalyst does not have large difference from the PE polymerized 
by TN catalyst from the viscoelasticity data obtained this 
month except FAE . 

It is considered that FAE has a large relationship to a 
branch structure of a polymer , and it is estimated that polymer 
obtained by a TN series catalyst has a value of FAE larger 
than that of HIP method LLDPE when results of shear stress 
behavior and zero shear viscosity are additionally 
considered. 

From this estimation, it is considered that detailed review, 
including a superposition error, of FAE previously measured 
of PE obtained by TN series catalyst is further required. 

4. (Omitted below) 



That's it. 
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VIB196: (TN4/DEAO/BEM HIP (2 1 fc&:U°0 HCI-EtOH-7jcilril£ C/l&SIJffe) 
M'TvWtitl :£85£S 50 g x 3 0 *0 x 24hr " ?| 3S 1# tt : §1 5S il S 5 0 Omm/m i n 

Heptane-extracted: Pulverized product Washing: 70t HCl-EtOH-aqueous solution 
50gx30"C x24hr (Discolored light yellow) 

Tensile property: Tensile speed 500mm/min. 
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1st. Laboratory. 
Reporter Yuji SHIGEMATSU 

Item Development of Ethylene-based novel polymer 

Sub-item Development of Ethylene-olefin copolymer of uniform composition distribution 

Background) A high activation of TN catalyst proceeded, and a polymerization test by 
HIP(CPK) was carried out in 5th Laboratory. Since a sample (VIB 196) which 
was good in activity, basic properties, amount and the like, could be obtained in 
the test, evaluation thereof was started. 

In the evaluation of 5th Laboratory, it was known that de-ashing treatment was 
necessary prior to the evaluation of physical properties since value of the 
density to branch became high due to much ash. 

Sample) VIB 196 Catalyst: (TN4/DEAC) / BEM 

Polymerization Conditions • Table 4 

Activity: 2.35T/mol-Ti(ZKP:3.25T/mol-Ti [230t:]) 

De-ashing l) Pulverization — ► Washing with HClEtOH-aqueous solution(70 'C ) and 
re -precipitation 

Result of ash analysis: Fig.5 De-ashing effect is extremely small. 
Physical Properties) Physical properties of VIB 196 and product after de-ashing of 
VIB196 are shown in Table 1. FA-201 was used for comparison. Further, compositions 
of those in distribution, DSC thermo gram and molecular weight distribution are 
respectively shown in Figs. 1 to 3. 
Common points(TN4/HIP:VIB 161 [Table 2]) 

MFRR: large, SR: large, MTV: small, Melt tension: large, Molecular weight 
distribution: broad 

Other characteristics Composition distribution: narrow, Heptane-extraction ratio: small, 

Rate of trans- vinylene: small 
Strength Tensile impact: small, Ultimate stress(US): small (there is fear of influence of 



ash.) 

De-ashing 2) Dissolution in Xylene — ► re -precipitation with HCl-EtOH-aqueous solution 
A density, flexural rigidity and tensile impact of this de-ash product are being 
measured. Ash analysis will be conducted after measurement of the physical 
properties. 
Quantitative determination of odor 

With respect to a problem of amine odor inherent to TN catalyst, lowering of the 
level has been tried by high activation. The level of VLB 196 obtained herein seem to 
be lower compared to VIB161, and so VM analysis of both samples was tried using 
dioctylamine. 

However, in GC analysis, the measurement was difficult by the reason why VM 
component did not come out because of adsorption of the amine to the column and 
high boiling point (lower 300*0) under the present conditions, and the like. Further, 
purging from pellet at about film processing temperature is beyond the current 
analytical techniques because of occurrence of melting or decomposition of PE. 
Though GC analysis in THF solution after ultrasonic extraction was possible, the 
required activation level can not be estimated by making the connection between 
activity and odor. 

Evaluation of physical property of film 
(Omitted below) 
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Reaction 
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Experiment Condition/check result at the end of the 
test 





VIB-196 Polymerization condition 

Table 4 



Result of ash analysis 



ppm 


Ti 


Mg 


Al 


Before washing 


16.2 


280 


1030 


After washing 


15.3 


272 


995 



Pulverization -* HCl-EtOH-aqueous solution 



Table 5 
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